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DETAILED ACTION 

1. Claims 1-8 are pending and have been examined. 

Claim Rejections - 35 USC §112 
The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claims 1, 2, 7, and 8 rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claims 1 and 7 recite the limitation, "a clock interval of the time taken for the 
capturing operation is made variable". However, the time taken for capturing a value 
into the flip-flop is not dependent upon the clock interval- it is dependent upon the 
propagation delay of the logic gates of the flip-flop. A signal is captured into a flip-flop 
by strobing a clock. The signal is captured either on the rising edge or the falling edge 
of the clock pulse. The clock edge marks the beginning of the time taken for the 
capturing operation. Therefore it is unclear how a variable clock interval has any 
relationship to the capturing operation or the time taken for the capturing operation. 
Furthermore, it is not clear what is meant by "a clock interval of the time taken". The 
time taken to capture a signal into a flip-flop is siqnificantiv shorter than a clock interval 
to the point that it is negligible. Therefore the "time taken" would not have an 
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associated clock interval as claimed. Depending claims 2 and 8 are rejected for similar 
language. 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

3. Claims 1, 3, 5. and 7 rejected under 35 U.S.C. 103(a) as being unpatentable over 

Attaway et al (US Pat. 5,701 ,308; hereinafter referred to as Attaway) in view of Chao et 

al (US Pat. 6,671.847; hereinafter referred to as Chao). 

As per claim 1 : 

Attaway teaches a path delay measuring circuitry forjudging a signal transition 
time of a combination circuit whose path delay is to be measured, comprising: 
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• first (Fig. 4, element 18) and a second flip-flop (Fig. 4, element 20) which are 
connected to an input of the combination circuit (col. 6, lines 31-34) and 
constitute a scan-chain (col. 6, lines 35-38); 

• a third flip-flop which is connected to an output from said combination circuit to 
constitute the scan chain (col. 6, lines 49-51); 

• a pattern creating circuit for creating a test pattern to be set for said first and said 
second flip-flop (col. 6, lines 17-22); 

• a comparison/decision circuit for comparing the output from said third flip-flop 
and the expected value (col. 6, lines 56-60); and 

• a timing signal creating circuit for supplying an operation timing signal to each of 
the first, second and third flop-flops, said pattern creating circuit and said 
comparison/decision circuit (col. 10, lines 12-15), 

• wherein after a test pattern is set for said first and said second flip-flop by a 
shifting operation of the scan chain (col. 4, lines 27-31), the output from said 
combination circuit is taken into said third flip-flop by a capturing operation (col. 
9, lines 8-11) and an output from said third flip-flop is compared with an expected 
value (col. 6, lines 56-60). 

Not explicitly disclosed by Attaway is a clock interval of the time taken for the 
capturing operation is made variable. Chao in an analogous art teaches a pair of 
variable clock generator circuits for providing a clock signal (col. 6, lines 11-16). 
Therefore, it would have been obvious to a person of ordinary skill in the art at the time 
the invention was made to use the variable clock circuit of Chao to provide the test and 
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system clocks in the clock control circuitry of Attaway shown in Fig. 6. This modification 
would have been obvious to one of ordinary skill in the art, at the time the invention was 
made, because one of ordinary skill in the art would have been motivated to do so in 
order to be able to test timing parameters in the circuit (Chao; col. 2, lines 44-49) and 
would have recorgnized that varying the clock would have provided a time savings 
(Attaway; col. 10, lines 27-34). 
As per claim 3: 

Attaway further teaches a path delay measuring circuitry according to claim 1 , 
wherein a plurality of flip-flops are provided which are identical to said first and second 
flip-flops (col. 6, lines 35-38). 
As per claim 5: 

Attaway further teaches a path delay measuring circuitry according to claim 1 , 
wherein a plurality of flip-flops are provided which are identical to said third flip-flop (col. 
6. lines 35-38). 
As per claim 7: 

Attaway teaches a semiconductor device comprising a plurality of path delay 
measuring circuits, each path delay measuring circuitry judging a signal transition time 
of a combination circuit whose path delay is to be measured, said path delay measuring 
circuitry comprising: 

• first (Fig. 4, element 18) and a second flip-flop (Fig. 4, element 20) which are 
connected to an input of the combination circuit (col. 6, lines 31-34) and 
constitute a scan-chain (col. 6, lines 35-38); 
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• a third flip-flop which is connected to an output from said combination circuit to 
constitute the scan chain (col. 6, lines 49-51); 

• a pattern creating circuit for creating a test pattern to be set for said first and said 
second flip-flop (col. 6, lines 17-22); 

• a comparison/decision circuit for comparing the output from said third flip-flop 
and the expected value (col. 6, lines 56-60); and 

• a timing signal creating circuit for supplying an operation timing signal to each of 
the first, second and third flop-flops, said pattern creating circuit and said 
comparison/decision circuit (col. 10, lines 12-15), 

• wherein after a test pattern is set for said first and said second flip-flop by a 
shifting operation of the scan chain (col. 4, lines 27-31), the output from said 
combination circuit is taken into said third flip-flop by a capturing operation (col. 
9, lines 8-11) and an output from said third flip-flop is compared with an expected 
value (col. 6, lines 56-60). 

Not explicitly disclosed by Attaway is a clock interval of the time taken for the 
capturing operation is made variable. Chao in an analogous art teaches a pair of 
variable clock generator circuits for providing a clock signal (col. 6, lines 11-16). 
Therefore, it would have been obvious to a person of ordinary skill in the art at the time 
the invention was made to use the variable clock circuit of Chao to provide the test and 
system clocks in the clock control circuitry of Attaway shown in Fig. 6. This modification 
would have been obvious to one of ordinary skill in the art, at the time the invention was 
made, because one of ordinary skill in the art would have been motivated to do so in 
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order to be able to test timing parameters in the circuit (Chao; col. 2, lines 44-49) and 
would have recorgnized that varying the clock would have provided a time savings 
(Attaway; col. 10, lines 27-34). 

4. Claims 2, 4, 6, and 8 rejected under 35 U.S.C. 103(a) as being unpatentable over 
Attaway in view of Chao in view of Lee et a! (US Pat. 6,040,725; hereinafter referred to 
as Lee). 
As per claim 2: 

Attaway and Chao further teach a path delay measuring circuitry according to 
claim 1 , further comprising: 

• a clock mode counter for outputting a clock mode value which is updated 
whenever said signal transition time is decided (Attaway, col. 10, lines 22-27; a 
clock mode value RUN_TEST Is provided by the TAP control device); and 

• a clock creating circuit for creating another clock to be supplied to said path delay 
measuring circuit on the basis of said high speed clock and said clock mode 
value (Chao, Fig. 5; elements 210 and 212 supply the clocks based on the clock 
mode value provided as disclosed by Attaway above), 

• wherein the clock created by said clock creating circuit is made variable in its 
clock interval of the time to be taken for said capturing operation according to 
said clock mode value (Attaway; col. 10, lines 22-27). 

Not explicitly disclosed by Attaway or Chao is a multiplying circuit for creating a high 
speed clock on the basis of a clock externally supplied. However, Lee in an analogous 
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art teaches a clock multiplier circuit for creating a high speed clock (Fig. 1 , element 12). 
Therefore, it would have been obvious to a person of ordinary skill in the art at the time 
the invention was made to use a clock multiplier in the combined system of Attaway and 
Chao. This modification would have been obvious to one of ordinary skill in the art, at 
the time the invention was made, because one of ordinary skill in the art would have 
recognized that clock multipliers for creating high speed clocks are well known in the art 
(col. 5, lines 52-53). 
As per claim 4: 

Attaway further teaches a path delay measuring circuitry according to claim 2, 
wherein a plurality of flip-flops are provided which are identical to said first and second 
flip-flops (col. 6, lines 35-38). 
As per claim 6: 

Attaway further teaches a path delay measuring circuitry according claim 2, 
wherein a plurality of flip-flops are provided which are identical to said third flip-flop (col. 
6, lines 35-38). 
As per claim 8: 

Attaway and Chao further teach a semiconductor device comprising as claimed 
in claim 7, wherein said path delay measuring circuitry further comprises: 
• a clock mode counter for outputting a clock mode value which is updated 
whenever said signal transition time is decided (Attaway, col. 10, lines 22-27; a 
clock mode value RUN_TEST is provided by the TAP control device); and 
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• a clock creating circuit for creating another clock to be supplied to said path delay 
measuring circuit on the basis of said high speed clock and said clock mode 
value (Chao, Fig. 5; elements 210 and 212 supply the clocks based on the clock 
mode value provided as disclosed by Attaway above), 

• wherein the clock created by said clock creating circuit is made variable in its 
clock interval of the time to be taken for said capturing operation according to 
said clock mode value (Attaway; col. 10, lines 22-27). 

Not explicitly disclosed by Attaway or Chao is a multiplying circuit for creating a high 
speed clock on the basis of a clock externally supplied. However, Lee in an analogous 
art teaches a clock multiplier circuit for creating a high speed clock (Fig. 1 , element 12). 
Therefore, it would have been obvious to a person of ordinary skill in the art at the time 
the invention was made to use a clock multiplier in the combined system of Attaway and 
Chao. This modification would have been obvious to one of ordinary skill in the art, at 
the time the invention was made, because one of ordinary skill in the art would have 
recognized that clock multipliers for creating high speed clocks are well known in the art 
(col. 5, lines 52-53). 

Conclusion 

5. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Steve Nguyen whose telephone number is (571) 272- 
7214. The examiner can normally be reached on M-F, 9am-5;30pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Albert Decady can be reached on (571) 272-3819. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Steve Nguyen 
Examiner 
Art Unit 21 38/ 
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